Enhancing protein engineering capabilities by combining mutagenesis and semisynthesis.
If site-directed mutagenesis could be used to facilitate protein semisynthesis, then structural engineering goals should be achieved that are unattainable by either technique alone. We tested this possibility by mutating Ser65 of yeast cytochrome c to methionine, creating a new site for CNBr cleavage. Fragments obtained by cleaving there were found to refold cooperatively, bringing together the breakpoint termini and leading to efficient autocatalytic peptide bond synthesis. Structurally modified fragments may be substituted for natural ones. Generally, naturally occurring sites are unsuitable for autocatalytic religation, for reasons briefly discussed, and thus the power of this new approach lies in the freedom to choose sites, including enzymatic ones, that are appropriate to the semisynthetic goals.